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y~p^mmt Kw-^ 7t(±^WMii±f-. ^^y^^y^m^t 

v^-s, hy>'yy^^i^i-^^Mmmw.mim>r^ux<Dmikijmx^-DX. ^mi^mm 
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[If 1 7 1 
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#M2 0 0 3 - 2 8 8 5 4 3 ^-v : 1/ 

[0 0 0 1 ] 
[0 0 0 2] 

<7>1tii<0 h^VvX^'li, ^em#(Cg^-r>l>&JSr- M;m*#i6T, MFIS (Metal -Ferro 
electrics-Insulator-Semiconductor) h 7 ^^^X i:Df lftLTV^i)<, 
[0 0 0 3] 

r^)T'-^35*M*L^?v^ (2) M<^^m LS&^^Ji h^>-y>^^'<^v-;^ KU'f >^<^m^ 

^ o 

[i^K^^imi] Jftra2001-291841-f-^m 
mV^Xm2] #r?32002-353420-f-^2r^ 

[^^!lf ff:5:M 1 1 S. Migita et al.. Integrated Ferroelectrics Vol. 40, pp. 135- 
143. 2001 

mmvflcmz] ^^mmnik. voi.jss-c no.i (2002^1^ 

■f-) pp. 14-22 
[0 0 0 4] 

mm-A^±^^^rzif>. ^mmi^t^^-y yrm(o^mit^i>zmm^wm^it^<Dmmmmm 

mmitii^'ssmx^) ^ m.st<^m m r- f ^^w-t ^ c i: c^-e § -smfism ^ ^ u t'^n* ;^ «ri& 
#-c i J: -r ^ c: t -e* -S o 

[0 0 0 5] 

#:/f-7 7r®f±^ /N7-'^A • T)i^^=.'yAm'{t^^^&^t-r^^m\^X'$>^Zt^!)^ 

2003-3068622 




mm 2 0 0 3 -2 8 8 5 4 3 ^- v : 2/ 

- J • ■ ■: 

« 5 

[0 0 0 6] 

^ ^mi^&u t fz i±4^^#^i*± mtm i: -r -?> mm.^^< yyrm 

10 0 0 71 

o -C-LT. i%*mLm*>, T'-t5'Ort#{±, Sfea^n^rV^o s^MHWiC-g-S r'/M X(±, 
)2:igHOffl3i<^4^^^$:^ ^ 'K $ tc»ii|£^#iiaili^i^»(0^^^-^|BtgT'^f 

^« ^ HI S& <7) 4= T-ffl V » ^ CI i -5> o 

10 0 0 8] 

s-e*oT^>J:<. -?-0«»SrlS5Et*v»o S'btc. i|5^^#^trftxT S O I (silicon 
on insulator) ^^SrlBV^T J: V»o 
to 0 0 91 

tli|iE# 2003-3068622 




2 0 0 3-2 8 8 5 4 3 ^-'J : 3/ 

«jS7n«i:i-*K'fb%Hfi-,Al2x02+x*, SrM-f^o xOfEfflti, gifi«>^5Ett, ffc^W^ 

jeti^^Si-fbOTtiB^lz, t /c:>c#v»itE^^??^#07t*!)tc, o < x < 0.7-e$>^ j: 

<)^flFi:iP6^14«-^'t.*CT--0.2 < u < 0.2T'^5-5 J: v»o Hf02+u tHfi-xAUxOz+x^y 

$ < '^i>tzi!bK^ 4 nm < t < 40nm</)$Effllc^)'l> iv^o 
[0 0 101 

S4-pl5e-t^ ^><7)-C(±^v^7!i^ -ftSe^J'fcl^Oi: LT, SrBi2Ta209, SrBi2(Tai-z Nbz)209 
, Bi4Ti30i2> Bi4-zLazTi30i2, PbZn-zTizOs. YMnOa 5i»^^> o ^If mi$M<OJf:$dl±, 

{C, 20 nm < d < 600 nmO^HtCife* i:!|f J: V»o 
[0 0 1 1 1 

X^^U^X'$>fH-£ku-^?t J: ^ 'iifeJRT-^). TiN-^TaNOi ^ ^^-fbt>T'^)Ir02^RuO2CO i -7 
^J^'ftill!lT"4>'fi>r-e^)<tVV t^i, Pt/TiN/Ti, Ir02 /Irl^cOH^MT-^^ T ^) <t v^o 
10 0 121 

6 *i{±\ y - ;^ 5 t K u > -^it 6 * ^ < flit 7 tipM i: o ^^^tt'iS 

10 0 131 

mm 

y!. TS± V - X ®it K 1^ > Mit 4-?FMi- ^ 7t i6<7?S!iMXS i fi^ C 5r ^ o T 

-^'m»iE**»£n.;tc, C:CO^M<^?f^i^<^Hf02 + u*'l)VM±Hfl-xAl2x02 + x + yt' 

g®;&-^{±5iiim#ll3 0^a^B^«<73^>:i6oa*§B^B;6«T'§il< . 5ilf m#:il 3 <^^^»' 

W^B%litc<i5^|f«#Jg3coS^B^B;6*f§^i-<^Ma#m3<o^B^a^7j«:^i < •JSSE- 
m^ll 3 <0 'J - ^' mSIt § < -5. <, ClOJ: ^ {rHf02+u *:S>v>{iHfi-xAl2x02+x*y T-ffi 

Jt^$:/N' 7 7 r ® 2 ^Mi- -5) i: ^ ^P6^t^$^/^* 7 7 r B 2 i: 5ilf 3 OM:^<^ U - i> melt 

-5o Hfi-xAl2x02+x+y «±. BMmiLmztiLXT'e}Uyr:^^m'^Bni-^^mf)miQ2*,x 
X 15 $ *0-e. ^S<bSJS.<^llfv>^fim#:4:3llfm^*:il3 »cfflv»-5 b § t;if#ir 

J: v»o 

[0 0 141 

mSEJ^2 003-3068622 




#02 0 0 3-2 8 8 5 4 3 ^--^ : 4/ 



^fc'fci^75*5&^t?<b •) % 'ft:^^:^ST*f±MOCVD (metal organic chemical vapor deposition) 

fe> MOD(metal organic decompositionr^l^^^^g?)-^, V*;uy;l/^55: t'Ti^^^o 

ft-^(±. MOCVD^^ MOD^. V)l'r)U^^j:if^fi>io 
[0 0 15] 

i CI T% ^^^mU 1 i: L-CSi 7 7 r H 2 t ^SS^m#)iI 3 <^B^-a i: 

[0 0 16] 

1 . Si^ra^a 

[0 0 1 71 

2. !^,$t#:/<-y7r«2<^fM 

/t^Py!. P-Hfitm^-eff^^l-'So Si02O J; d ^/h^v^fim^^&^om'fbSoM^ifPx. 
Sfji6(cM*SiOza«{±1g:ia (Mia- 5 5 or) (^^mktc^te < o 77^2 

Hfi-xAhxOz+x+y tf-So sb^v^'ti, HfOz+u i:Al203 *ffiv^TJ:v^o COJ®-^, M^'-'J^ 
•y h,?^|B|I^(r^|&(;^/N--y^)$-^Tfc J:v^3&<. M^-y-y h Sr^Stci ^rv^ Lltmil-ro 

^l^$-tJ:. i^^sn J: i)Hfi-xAl2x02*:c.y*'&^i-.S.i: 0 KLXi>l\^>o MOz^u tkhOs 

<i--&^t^c^)^SJt^o ^^tS*coiS-g-:^?';^*fflv^^*#-g-, ?l^^;H:b{±. N:0= 1 
:l-l:10-^-C^^o tfz. Hfi-xAl2x02+xty tHf02+u£O;5'-'^7 h S<$:;5«i^^*^<?/^. Hf 
W^^h AlJl^^tim-fbt/^^^lcffM-t^O-e, 7rS2fMtf(±M«**Xfi 

S-So AMWic(i?S®m^l^i'5)rI'^^^i^J:b{±N:0= l:10-*~l:10-'-e*4/i»^ Wmify^ 

*»<±1 X 10^^ dsT^ii-hl X 10" cm-^O^Hi:1-^<075«J;v^o -€-<0®iB(±5 x 10^« cm" 
^•h-h^ X 10" cm-'fci-;5<7)*«!|fl-J:v^o 
[0 0 18] 

3. ^gl^^l^SOff^^ 

0K^#^{Ci|i2gft:£:|Sl-e*-I.Si^i3v^-r^tl*^e>Si«r{il1-Ci t^<«LT/N";vx P 

- vmmmx^i^^^ yyrm2t ^mm^m 3 1 mi- -i. i: > mm^^^ <-yyrm2t^ 

[0 0 19] 

4. r- hmmofM 

ilitiE# 2003-3068622 
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[0 0 2 01 

5. mMmum 

(1) ±uj:m3nmmMf&^(omMmo (2) x@3<7)siiiff^«tzM?FM<75/>:*:)o 

(4) X^4omicT--;i/:^-C-oi?iMo 

Si^m^^m 3 55^SrBi2Ta209T-^ ^S'fb07ti!:><7>^iat3aia«{i 6 5 0-9 o or 
[0 0 2 1 1 

^if 1 : Si 

«t#/<y7rS2 : Hfi-zAl2j02 + xty . x=0.25^ y=0^ JS^lOnm 
^mm^ms :SrBi2Ta209, JS$400nm 

^- hme4 :Pt, J¥:?200nm, y- >ft (V-X^^tS^^ KP'l' VM:^!;!^]?)^^^:*^^ 
$) 10/«m 

mm? <Dmm<Dm : pM 

if6^#:/^'•7 7 rS 2 T*^>^Hfi-xAl2x02*x+y (x=0.25, y=0) fi. ' U-^'m^i^X' 

Mtz'0250aJ^ /^•;^x<D^•)^Etigi^i!c2Hz, ii^BtK270?>-e^>i>o ^MS200X:t-* 

X:ff:^Ki:^mmM<DS.l3ii. O.lTorr (IS.SSPa) T-^^o ?i^^m#:|ll3 t::ffiai->i>SrBi 
2Ta209 ^)|Sll:</^•;^X^-^f^iTOT-ffMLf^o ^--ro^^tJ^^^^l/^'-fi. ±EiP&lt 

. O.lTorr (l3.33Pa) T**^„ y- h'&Ui t LX?tiW.^\^- AMM^X-Ml&LfZo ¥ 
- bmM^f^SrBi2Ta2 09 *^^<b$-l*:^7t4&> :*:^ffim^>=f800r-e 1 BfMSfti^ia tfc 

[0 0 2 21 

±IB^l*ifeMlcJ: *)f^^L7t h7>vX^O!|ftt^^-ro 112 (±> 

14g \zi.^xm2<r^i.n l^^fb L 7t o h m£E<7)3f 5 Uci^f L T^ep ^i" J: o K ^ 
> ms5E Ji^-fb 1 7t o HI 2 4" <75 2 * T-'ft^ ^ ti. J: ■? tc|51l 1 7^:m^^3^S<^ [6] i i^tc- C T h 
^VvX^'Ji. *>^^a,8i:;e-7m6.(^2^^E^?:|X4^ t75^-t?#-5)o CO 2 .^jry- h^iE 

[0 0 2 31 
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_ .1. " . _ . 

1 : Si 

^lt#>'N'7 7 rS 2 : Hf02 + u . u=0. iP^lOnm 
5fiflS#m3 :SrBi2Ta209s J¥$400nm 

^) 10/^ m 
[0 0 2 41 

7r^2-eS>^Hf02+u (u=0){±> ^^)\^:^l---^'mmmr'Mf&LfZo ffiv^TtU 
-• ifJ±KrFJ-^->-7- ^-•if-C-^>^o ^-•f'J^^ol^^'-ti. 1 /N';i/xa:^w»)250mj> 
0«|l9igL^ife|g:2Hz, ii«B#ra270%!»-C*^o ^«rajg200T:T-*4o ^A:^rx{±, 

O.lTorr (13.33Pa) -C^-So ^Simftl^ 3 tcfflSf ^SrBiBTasOs ^) l^l U < 
XV— yitaStci OJi^^t^^o V-Hf<7>atlt J.7^;w^-t±, ±|5jffei^#:/t-;'7TS2 

t?^-i)o 2iA:^X{ii^*-e*>-5o C<02iA:^r;^lwJ:-|,Jta^<7)EE:^J{±. O.lTorr (l3.33Pa 

) X'h^o hm«4 L-cpt*m^tr-A^^^T??i^BSSL/i„ Y-ymMMmk. sr 

Bi2Ta209 ^ISB^H'fb$-fr'i)/^*. ±f^EffiJ^'f'800ri-;fe v»T 1 n^Wl-MmX^tZo 
[0 0 2 5] 

V ^ >t^«g tty^m(02 Sr^;& ^ i: i o c o 2 ,^jcr- h miES: S€ 

[0 0 2 6 J 

[a2T':t:^^^atiaLfc,ir^-^tfO<Vc<3VCOiEfflOffi^t:t7tltaHti£L7^;,4r«r#t^ 
.6V<VG<4.6V<OiEHcoffl^*im^a¥fT#lll<^M«t=*0 . ^<O^I6<Oi|isomj±«:^ 
< > K-t'liiinf^o CCO^ ^'J -^7 > K-^ipStiMFISb 7 ^v';^ ^0.><^'J#14<75 1 00 

[0 0 2 7] 

1^ 1 mmn Kmr ^ m^^mm tv^^o ig imm^^^^ yyr^t mmm^m<oMmi^ 

0';-^'S^^E^C^aS1--^>o Vg^±6V-C\ 5xlO-i°A/cra2mT<75lG-e^«), #^i|#fi=:S:K2<7)20 
[0 0 2 81 

i;fctC-8V0^1E^500nscOK*nx.1-=5;t)*,;i-7i^c«^=&'f^^o ^fiUmmt 

y mm. im<Df^m ^ is < »J § r v» -5 o 

aiiE# 2003-3068622 
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[0 0 2 9] ; - 

mi,znir^m.m^^im9 iiZTF-To mn'i^^n^iz, 5oons«o/N-;i^xi|iiognj!>ptc*)-LT 

[0 0 3 0] 

o ■€-(7)fi;±2xl02'cm-2T'$)of^o •StlwieiE Lf^ i 0 C C n{±^IS#/< y 7 r e<7)4"<^^^ 
^Rb SriS^t $ V - m»iL ?r/h $ < -T-S d t (^tx3£ o T L , Sit |fe^#>'N' y 7 r ® <0 

^M'^offiifm^S^'f <o jfM «-}fp©Ji- -5 c: i: ^) IS jfc o r v> -5 o 

[0 0 3 1 ] 

wicx'i>?>o ^ (o^^mmi^^^ ^* -y 7 T ^ tc ti^inife t L ra^jis? ^) c: i: * sse l 7t 

[0 0 3 2] 

mimmmn'^mLfzo ^3«^j-e»±x=o.o5. ^4^m^rit-i±x=o.i2, S5^jsi?ij-et± 
x=K -r^^p*)AI203 ?r^^'^$^^*•>'7Tgt1-'&^^fe^aI^>#mLf£o hmiE*if?iLt: 

KP-f vm^^riiJ^L, wish ^>-y:^^n^'ev -f > K-^/ips^-pJ^LTto h 

mffit±±6vt*#^«E-L7to miMMMtm2mmmi>^t>^x^<D^^imi iktj^ 

lc^Lv>;&»OJ; 19::^^ <0.7J: v^^HT-lVJilliO^ ^ 'J -f > Kt^fe^r^fTv^^o II 
SHife^^tC^rtr, hmJEVG=7V^Sn^fwmVcSr0.95VlcML^>;bc^*f'^»)VG=0.95V 

[0 0 3 3] 

[» 8 mmm 

$r{^SL7to -t-'fct)*>:i<^*ife^T'l±^A«'X(ON:0=l:0.053i: LTto h mi±«:Jt5l 

-vM.mt±bvt^^^^-\^tzo mimmm<D^^i,^t>^x^(r>^^i:mi stcTPi- 

[0 0 3 4] 

[II 9 ^iiEf!)] 

:Si 

^|t#/N'-y 7 rffi 2 : Hfi-xAl2x024=c+y , x=0.25, y=0. )l$10nin 
S^Simft^iaS :SrBi2Ta209. JP$400nm 

ffilEJtf 2003-3068622 
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i 

Si(0OTt-l*$lnmOv"; 3 ^M-fkBI^rfML/wo ARBj+B^ 
H{±10^5-^ -?-OK<^Si*3KiaSJ±200'CT-S)^o ^$tft:>'-f y 7T^2T'*^Hfi-xAl2x02+x 
4y (x=0.25, y=0)(±. /N-;l'>!.V--9-'JtffiffiT-ML7to ffl v^7t l^— »f {±KrFJ^^ vt- V 
-"tf-Cij^o ^-■9-'-I-^■•^^^-t±^ 1 (9 250mJ, il L;i-^^2Hz. 

ltm^Ffl270#T*-So ^7ajg200'C-e*^o #A:**X(±, M«;y;^T-*^o ^(nMXif 
y<\,Z^^i!mm.<r>m.ti\i. O.lTorr (13.33Pa) T'^^o !#.Sia#Jii 3 l^ffiai-^SrBi2Ta2 
09 ^> IW| C < /^•;^x W--rift^SfeT-ffM L^«:o V^-^fOttmi: J^^^w^-ti, ±ief6lt#/-f 

iSS;t400t;-e^)So 2gA*-;^{i, m.mx-iii>o ^O^A:^X{c J:;S,iSI»^(^ffi:^(±. 0.1 
Torr (13.33Pa) "C-abSo hm^4 i: LTPt«rmi^t:'-A^*a-CfM tfco b 
m®9fMftSrBi2Ta209 «:^B^Bfb$i-**fe«:>. :*:^EEm^'f 800"C-C- 1 B#m^M tfco # 

[0 0 3 5] 

V^cML^>«@.=^^^^)Vc=0.2V<7)t»t^.^:1l^*>. :t K I- >'m^tB#F5 OMifc t L 

TPJ^LTto ^Tt, r- h«l±VG=-8V«:SnA/if^Vc?r0.2VtcHL:t7^^tS4rf^OVc=0.2V 

1 4 tr^-To 
10 0 3 6 1 

C^i o«W 
1 : Si 

^^^/<t.:; 7 rii 2 : Hfi-xAl2x02«+y , x=0.25, y=Ox I^^lOnm 

5^lfmft:^3 :SrBi2Ta209, )P$400nm 

Y-VnMA :Pt, /P$200nm, -5^- bg ( V- J^^.'^Jt/i^'b K ^^MitlwfnJjJ^o TCOft 
$) lOAtm 

y-'JgifgjftO^'-r-y LrHf02i:Al203 *:!?iJ'!i't::ffl^L^ «6^#/^y7 
Te2-e^^Hfi-xAl2x02.x4y (x=0. 25. y=0)^/N'Jl/;^V— ¥t6?9ftT-fMLf^o fflv^fc 
^-Hf(±KrFJ^^v-7-l/— f-r-^^o lx-Hfi^.;l.^--{±, 1 /N-;l/Xa7i: 250inJ. 
;^0^.»)7lLJSmMzT'*>^o t-r:g*?)tCHf03?:202«;JimL, ^IcAhOs =Sr68#i|im L 
fCo «MJS200'CT-$>;5.o ^X*"X(±. gm;y^T'^-S,o ^ I- i >i>lftMW 
)EU{±. O.lTorr (13.33Pa) X'hi>o 5^Sim#m 3 t=i^iS1--SSrBi2Ta209 '(j R C < /■'^I'X 

tIWIi:-e^^„ /<;l'X^i^,>)iiLJlI?Si!:5Hz. itmB#rBl34^5-T^^o S«Jg400t:T'*)S 
o 2iA*'X{±> m^-C-^-So ^<02iA:VXtcJ:-&Jia^<?)l±lll±. O.lTorr (13.33Pa) t- 
$3^o -i^- hm^g4 i: LTPt5r«^li*-A^«?ftt:ffMLf^o bmTOBS£mSrBi2Ta2 
09«:^B^'fk$-ii-'5/i*^ :^^ffi^S^8001C-t-lB#KS!^MLfco W^rVsM X-f^^X 

10 0 3 7] 

^1 0^ife15!licj: f)^^S!lL^^ h^^v^X^JCt^LT. ^- hmJEVG=6V«:Jnx.7t:mVG *0 

l±liE# 2003-3068622 



#M 2 0 0 3-2 8 8 5 4 3 ^-v : 9/E 

t 

^Xm^LtZo S 7t r r - b meEVc = - 6V * x. tzmc ^ OTWt; M t * 7 >) Vc =0 . 
10 0 3 81 

[11121 y^\%mM<r>¥-\W£hYV^y'm;^(nm%mo 

II1I31 ^lUife^JtciS h7>vX^tci3it-& Kv-f :^mi3t<0Mli#Ml^o 

[11141 ||2|li£i?!l<7)'5^- bSffii: Kl^l' >^fl^<^M^®o 

[SI 01 ^2*M^JO'5r'- hmJEtr- h 'J-i'm^i:<75M'^^?K-rilIo 

[laiil 1^ 1 -^T^mt^tc j;;&Hfi-xAi2x02+x+y (om.j&xtjf^V'^^yv^^ 

[mi 21 ^5^JiE^ll(CJ:'5> b v>v;^i5'lci3lt-5. Kl'-Y ^Ssi&OW^^bllo 
[mi 31 ^1, 8*]KEMtcJ:;?,^m*;i'Jt t ^ ^ > V't'^t<Dm 

[mi 41 ^9^itE^i-J;-s h7>vx:$'tci5it>s> Ki'-f vm-ato^Bf^-fbiio 
[mi 51 ^1 o^MWt^J:^ V7>'j7.^iz:^if^ Yi^^>mm(r>m^mtmo 

[0 0 3 91 

1 ^^i^mm 

3 5t^^m#M 

4 -i^- b US 

7 ij^.^^K^ff'COV-Xli^i: Kl'-f >"nSit^r^<« 
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